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(54) METHOD FOR MOUNTING ELECTRONIC PARTS

(57)  An electronic part mounting method is provided of the printed circuit board (4), and the anisotropic con-
which offers highly reliable mounting quality by eliminat- ductive adhesive (5) is hardened by heating and pressu-
ing mounting quality instability. According to the present rizing the outer lead (6) of the electronic part (1) placed
invention, an anisotropic conductive adhesive (5) is on the electrode (3) of the printed circuit board (4), by
applied to an electrode (3) of a printed circuit board (4), means of a tool (11) to mount the electronic part without
which electrode is formed with copper foil, an outer lead using solder.
(6) of an electronic part (1) is placed on the electrode (3)
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Description

Field of the Invention

The present invention relates to mounting an electronic part and more particularly to mounting an electronic part
installed on a liquid-crystal panel, such as an IC part, on a printed circuit board.

Background of the Invention

The methods disclosed in JP B59-2179 and JP A60-191228 are known as techniques for installing an IC part on a
liquid-crystal panel. The method disclosed in JP A61-274394 and a method which involves soldering an outer lead of
an IC part to a printed circuit board are known as techniques for mounting an IC part installed on a liquid-crystal panel
on a printed circuit board.

Figures 6 and 7 show conventional arrangements in which an IC part, an electronic part mounted on a liquid-crystal
panel, is mounted on a printed circuit board. Figure 6 shows an arrangement in which an IC part 1 installed on a liquid-
crystal panel is joined to a printed circuit board 4 having an electrode 3 given solder coating 2, with an anisotropic con-
ductive adhesive 5 between the IC part and the printed circuit board. In Figure 6, numerals 6, 7, and 8 indicate an outer
lead of the IC part 1, copper foil provided on the outer lead 6 of the IC part 1, and a conductive particle in the anisotropic
conductive adhesive 5, respectively.

Figure 7 shows an arrangement in which the IC part 1 installed on a liquid-crystal panel is soldered to the printed
circuit board 4, using solder 9. Elements in Figure 7 which have the same functions as in Figure 6 are given the same
numerals.

Mounting the IC part 1 installed on a liquid-crystal panel on the printed circuit board 4 needs a highly reliable
mounting technique to keep the liquid-crystal panel reliable. However, mounting the IC part 1 on the printed circuit
board 4 having the electrode 3 given the solder coating 2, as shown in Figure 6, has caused a defective electrical con-
nection due to oxidation or corrosion of the solder coating 2.

A method which involves soldering the outer lead 6 of the IC part 1 to the printed circuit board 4 as shown in Figure
7 has posed a problem of low mounting quality due to poor wetting of the solder 9, a broken lead, or solder bridging
between leads.

Disclosure of the Invention

It is an object of the present invention, which is made to solve the above problems, to provide an electronic part
mounting method offering highly reliable mounting quality by eliminating mounting quality instability.

According to the invention set forth in Claim 1, to solve the problems, an electronic part mounting method for
mounting an electronic part on a printed circuit board by joining an outer lead of the electronic part, such as an IC part
bonded to a liquid-crystal panel, to the printed circuit board comprises the steps of applying an anisotropic conductive
adhesive onto an electrode of the printed circuit board, which electrode is formed with copper foil, placing the outer lead
of the electronic part on the electrode of the printed circuit board, and hardening the anisotropic conductive adhesive
by heating and pressurizing the outer lead of the electronic part placed on the electrode of the printed circuit board, by
means of a tool. Since by the method, an outer lead of an electronic part and an electrode of a printed circuit board are
joined together without using solder, problems with soldering, that is, defective electrical connections due to oxidized or
corroded solder and low mounting quality due to poor wetting of solder, a broken lead or bridging between leads are
solved, thus eliminating mounting quality instability, so that highly reliable mounting quality is provided.

According to the invention set forth in Claim 2, a method is provided for removing antioxidant from an electrode of
a printed circuit board, which electrode is formed with copper foil, and applying an anisotropic conductive adhesive
directly onto the electrode of the printed circuit board. That is, the invention is characterized in that no antioxidant is
applied to the electrode of the printed circuit board, which is formed with copper foil. This prevents a problem of antioxi-
dant on copper foil being likely to interrupt electrical continuity.

According to the invention set forth in Claim 3, a tool for heating and pressurizing is provided whose pressurizing
side end is semicircularly convex, the diameter of the semicircle being between 0.1 and 6.0mm. The invention, when
an electronic part is joined to a printed circuit board, enables the anisotropic conductive adhesive to be easily pushed
outward, since the pressurizing side end of the tool is semicircular. This, in turn, means that the portion which is semi-
circularly convex can more strongly press an outer lead of the electronic part against an electrode of a printed circuit
board, so that the distance between the outer lead of the electronic part and the electrode of the printed circuit board is
reduced, thus lowering electrical connection resistance.

According to the invention set forth in Claim 4, an outer lead of an electronic part to be heated and pressurized is
provided which is formed with copper foil only. If outer lead reinforcing resin and copper foil are bonded together, a prob-
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lem arises of the adhesive weakening when it is heated by the tool, so that the adhesion between the reinforcing resin
and copper foil deteriorate. According to the invention, however, the above problem does not arise, thus preventing the
electronic part from breaking.

According to the invention set forth in Claim 5, a tool for heating and pressurizing is provided which has a thermal
conductivity of 4.0 W/m « k or more. The thermal conductivity of the tool is so high that heat can quickly be supplied to
an outer lead to be heated and pressurized, thus preventing heavy expansion deformation of an electronic part due to
heat.

According to the invention set forth in Claim 6, copper foil is formed on the portion of an outer lead of an electronic
part to be heated and pressurized other than both ends of the outer lead, and portions on which no copper foil is pro-
vided are formed at both ends of the outer lead. The invention prevents the outer lead from breaking due to the differ-
ence in thermal expansion between a liquid-crystal panel and a printed circuit board.

Brief Description of the Drawings

Figure 1 is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a first embodiment of the present invention and a printed circuit board and of the
neighborhood of the junction;

Figure 2 (a) is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic
part mounting method according to a second embodiment of the present invention and a printed circuit board and
of the neighborhood of the junction;

Figure 2 (b) is a cross-sectional view of the junction between an outer lead of an IC part and a printed circuit board
and of the neighborhood of the junction, which view is for describing the problems;

Figure 3 is a perspective view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a third embodiment of the present invention and a printed circuit board and of the
neighborhood of the junction;

Figure 4 is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a fourth embodiment of the present invention and a printed circuit board and of the
neighborhood of the junction;

Figure 5 is a plan view of an IC part mounted by the electronic part mounting method according to a sixth embod-
iment of the present invention;

Figure 6 is a cross-sectional view of the junction between an outer lead of an IC part mounted by a conventional
electronic part mounting method and a printed circuit board and the neighborhood of the junction; and

Figure 7 is a cross-sectional view of the junction between an outer lead of an IC part mounted by a conventional
electronic part mounting method and a printed circuit board and the neighborhood of the junction.

Description of the Embodiments
Referring now to Figures 1 through 5, embodiments of the present invention are described below.
First Embodiment

Figure 1 is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a first embodiment of the present invention and a printed circuit board and of the neigh-
borhood of the junction. Elements with the same functions as conventional ones are given the same numerals, and their
description is omitted.

As shown in Figure 1, the electronic part mounting method according to the first embodiment involves first applying
the anisotropic conductive adhesive 5 to the electrode 3 of the printed circuit board 4, which electrode is made of copper
foil, then placing the outer lead 6 of the IC part 1, that is, an electronic part bonded to a liquid-crystal panel 10 on the
electrode 3 of the printed circuit board 4, and hardening the anisotropic conductive adhesive 5 by heating and pressu-
rizing the outer lead 6, placed on the elecirode 3, by means of a tool 11. Through these steps, the outer lead 6 of the
IC part 1 and the electrode 3 of the printed circuit board 4 are joined together, with the anisotropic conductive adhesive
5 in between, to mount the IC part 1 on the printed circuit board 4.

Since the mounting method mounts the IC part 1 on the printed circuit board 4 without using solder, problems with
soldering, that is, defective electrical connections due to oxidized or corroded solder, poor solder wetting in soldering,
a broken lead, and solder bridging between leads are prevented from deteriorating mounting quality, so that highly reli-
able mounting quality is offered.
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Second Embodiment

Figure 2 is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a second embodiment of the present invention and a printed circuit board and of the
neighborhood of the junction. Elements with the same functions as those of the above embodiment and conventional
elements are given the same numerals, and their description is omitted.

Antioxidant on the electrode 3 of the printed circuit board 4 is wiped off beforehand using a cloth moistened with
ethanol, the anisotropic conductive adhesive 5 is applied directly onto the printed circuit board 4, and the outer lead 6
of the IC part 1 and the electrode 3 of the printed circuit board 4 are joined together through the same steps as in the
case of the first embodiment to mount the IC part 1 on the printed circuit board 4 with no antioxidant in between, as
shown in Figure 2 (a).

In other words, if the anisotropic conductive adhesive 5 is applied to the printed circuit board 4 without wiping the
antioxidant 12 off the electrode 3 of the printed circuit board 4, and the same steps as in the case of the first embodi-
ment are used, the antioxidant 12 may block the conductive particles 8 in the anisotropic conductive adhesive 5, so that
the particles do not come in contact with the electrode 3 of the printed circuit board 4, thus resulting in poor continuity.

According to an embodiment of the present invention, however, the conductive particles 8 in the anisotropic con-
ductive adhesive 5 come in proper contact with the electrode 3 of the printed circuit board 4, thus providing good con-
tinuity.

Third Embodiment

Figure 3 is a perspective view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a third embodiment of the present invention and a printed circuit board and of the neigh-
borhood of the junction. Elements with the same functions as those of the above embodiments and conventional ele-
ments are given the same numerals, and their description is omitted.

In Figure 3, a numeral 13 indicates a tool which is used when the anisotropic conductive adhesive 5 is hardened
by heating and pressurizing the outer lead 6 of the IC part 1, the pressurizing side end 13a of the tool 13 being formed
to be semicircularly convex. The semicircular portion of the pressurizing side end 13a of the tool 13 is formed so that
its diameter is between 0.1 to 6.0mm.

Since the pressurizing side end 13a is semicircular, using the tool 13 allows the anisotropic conductive adhesive 5
to be easily pushed outward. This, in turn, means that the pressurizing side end 13a, which is semicircularly convex,
can more strongly press the outer lead 6 of the IC part 1 against the electrode 3 of the printed circuit board 4, so that
the distance between the outer lead 6 of the IC part 1 and the electrode 3 of the printed circuit board 4 is reduced, thus
lowering electrical connection resistance. If the semicircular portion of the tool 13 is 0. 1mm or less in diameter, the outer
lead 6 of the IC part 1 and the printed circuit board 4 may be damaged. On the other hand, if the semicircular portion
is 6.0mm or more in diameter, the IC in the IC part 1 may be damaged. Thus forming the pressurizing side end of the
tool 13, which is semicircular, to be 0.1 to 6.0mm in diameter prevents the above problem.

Fourth Embodiment

Figure 4 is a cross-sectional view of the junction between an outer lead of an IC part mounted by the electronic part
mounting method according to a fourth embodiment of the present invention and a printed circuit board and of the
neighborhood of the junction. Elements with the same functions as those of the above embodiments and conventional
elements are given the same numerals, and their description is omitted.

As shown in Figure 4, in the fourth embodiment, the outer lead 6 of the IC part 1 to be heated and pressurized is
formed with copper foil 7 only.

That is, if outer lead reinforcing resin and copper foil are bonded together with an adhesive as in the conventional
case, the adhesive may weaken when heated by a tool, and the adhesion between the reinforcing resin and copper foil
deteriorates, so that the IC part may break. According to the fourth embodiment, however, the above problem is elimi-
nated, thus preventing the IC part 1 from breaking, since the outer lead 6 of the IC part 1 to be heated and pressurized
is made of the copper foil 7 only.

Fifth Embodiment

The fifth embodiment includes a tool 11 and the tool 13 (see Figures 1 and 3) for heating and pressurizing which
have a thermal conductivity of 4.0 W/m « k or more. That is, if the thermal conductivity of the tools 11 and 13 is less than
4.0 W/m + k, a problem rises of heat not being supplied quickly to the outer lead to be heated and pressurized due to
low thermal conductivity. In the fifth embodiment, however, the thermal conductivity of the tools 11 and 13 is so high that
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heat can quickly be supplied to the outer lead 6 to be heated and pressurized, thus preventing the IC part 1 from
deforming due to thermal expansion.

Sixth Embodiment

Figure 5 is a front plan view of an IC part mounted by the electronic part mounting method according to a sixth
embodiment of the present invention. Elements with the same functions as those of the above embodiments and con-
ventional elements are given the same numerals, and their description is omitted.

In the sixth embodiment, polyimide resin is removed from the outer lead 6 of the IC part 1, with both ends of the
outer lead 6 left covered with polyimide resin, and portions 14 free from the copper foil 7 are formed at both ends of the
outer lead 6 of the IC part 1 by forming the copper foil 7 on the portion from which polyimide resin has been removed.

According to the sixth embodiment, the outer lead 6 of the IC part 1 is inhibited from expanding due to heat, thus
preventing the outer lead 6 from breaking, since the portions 14 free from the copper foil 7 are formed at both ends of
the outer lead 6 of the IC part 1.

Examples of the present invention are described below.

Example 1

Referring now to Figure 1, Example 1 is described.

The IC part 1 (outer lead length: 2mm, lead pitch: 0.48mm) on which a pattern is formed by bonding the copper foil
7 like film and an IC is mounted is installed on a liquid-crystal panel 10. In addition, the anisotropic conductive adhesive
5 (SZF-9003B from Sumitomo Bakelite Co., thickness: 35umm, width: 1.5mm) was applied to the electrode 3, formed
with copper foil (thickness: 35umm, equivalent to FR4) on the printed circuit board 4, the outer lead 6 of the IC part 1,
installed on the liquid-crystal panel 10, was placed on the electrode 3 of the printed circuit board 4, and the outer lead
6 was heated and pressurized (180°C, 40 kg/cm?) by means of the tool 11 (CrzC, width: 2.5mm, thermal conductivity:
13.8 W/m « k) to harden the anisotropic conductive adhesive 5.

The length of the outer lead 6 of the IC part 1, the material for the printed circuit board 4, the copper foil thickness,
the type of anisotropic conductive adhesive 5 and its application thickness and width, and the material for the tool 11
and its width are specified in the above description, but the specified values are only unlimited examples.

Example 2

The printed circuit board 4 in Example 1 was used after antioxidant 12 (see Figure 2 (b)) is removed from the elec-
trode 3 of the printed circuit board 4 using a cloth moistened with ethanol. Other steps and conditions are the case with
Example 1.

Example 3

The tool 13 whose pressurizing side end 13a is semicircular (diameter: 3mm) was used. Other steps and condi-
tions are the case with Example 1.

Example 4

The outer lead 6 of the IC part 1 in Example 1 was used after polyimide resin was removed from the outer lead.
Other steps and conditions are the case with Example 1.

Example 5

The material for the tool 11 in Example 1 was changed to ziruconium oxide-niobium carbide (ZrO»-NbC). Other
steps and conditions are the case with Example 1.

Example 6
The outer lead 6 of the IC part 1 in Example 1 was used after polyimide resin was removed from the outer lead,

with both ends (width: 1.0mm) thereof left covered with polyimide resin. The width of both ends of the outer lead 6 of
the IC part 1 is not limited. Other steps and conditions are the case with Example 1.
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Comparison Example 1

The electrode 3 of the printed circuit board 4 was used which was formed from copper foil (thickness: 35umm,
equivalent to FR4) and solder-plated (coating thickness: 15umm). Other steps and conditions are the case with Exam-
ple 1.

Comparison Example 2

The IC part 1 on which a pattern was formed by bonding the copper foil 8 like film and an IC was installed was used
after polyimide resin was removed from the outer lead 6 (length: 2mm, pitch: 0.48mm) of the IC part, and the outer lead
6 was soldered to the electrode 3 of the printed circuit board 4, using eutectic solder. Other steps and conditions are
the case with Example 1.

Fifty samples were made for each of Examples 1 through 6 and Comparison Examples 1 and 2, and the incidence
of discontinuity and continuity resistance were determined.

Table 1
ltem Embodi- | Embodi- | Embodi- | Embodi- Embodi- Embodi- | Compara- | Compara-
ment 1 ment 2 ment 3 ment 4 ment 5 ment 6 tive exam- | tive exam-
ple 1 ple2
Incidence 0 0 0 0 0 0 25 1.0
of disconti-
nuity (%)
Continuity 12 10 10 12 12 12 23 15
resistance
(mU)

Table 1 shows that Examples 1 through 6 offer satisfactory continuity resistance without undergoing discontinuity
and provide highly reliable mounting quality by eliminating quality instability.

As described above, according to the present invention, mounting an electronic part installed on a liquid-crystal
panel on a printed circuit board having an electrode formed with copper foil, with anisotropic conductive adhesive
between the electronic part and the printed circuit board provides a mounting method that causes no discontinuity and
offers low continuity resistance.

Claims

1. An electronic part mounting method for mounting an electronic part (1) on a printed circuit board (4) by joining an
outer lead (6) of the electronic part, such as an IC part bonded to a liquid-crystal panel (10), to the printed circuit
board, comprising the steps of:

applying an anisotropic conductive adhesive (5) onto an electrode (3) of the printed circuit board (4), the elec-
trode being formed with copper foil (7);

placing the outer lead (6) of the electronic part (1) on the electrode (3) of the printed circuit board (4); and
hardening said anisotripic conductive adhesive (5) by heating and pressurizing the outer lead (6) of the elec-
tronic part placed on the electrode of the printed circuit board, by means of a tool (13).

2. An electronic part mounting method according to Claim 1, wherein antioxidant (12) is removed from the electrode
of the printed circuit board, the electrode being formed with copper foil (7), and the anisotropic conductive adhesive
(5) is applied directly onto the electrode (3) of the printed circuit board (1).

3. An electronic part mounting method according to Claim 1 or 2, wherein the pressurizing side end (13a) of the tool
for heating and pressurizing is semicircularly convex, and the diameter of the semicircle is between 0.1 and 6.0mm.

4. An electronic part mounting method according to any of Claims 1 through 3, wherein the outer lead (6) of the elec-
tronic part (1) to be heated and pressurized is formed with copper foil only.
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An electronic part mounting method according to any of Claims 1 through 4, wherein the tool (11, 13) for heating
and pressurizing has a thermal conductivity of 4.0 W/m « k or more.

An electronic part mounting method according to any of Claims 1 through 5, wherein copper foil is formed on the
portion of the outer lead of the electronic part to be heated and pressurized other than both ends of the outer lead,
and portions on which no copper foil is provided are formed at both ends of the outer lead.



EP 0 851 723 A1

D

o

B

Bl o

Ll

1 914




EP 0 851 723 A1

FIG. 2

(b)







EP 0 851 723 A1

V77—

S

T

|

s

77914

11



EP 0 851 723 A1

FIG.5

Lo U

—
J o R

12



EP 0 851 723 A1

FI1G.6

S
— XA A

/N

<17

LU

ST

13

w\/’



EP 0 851 723 A1

FIG: 7

6

T

e 3
e

art

VAV A AV AT AV AN AVAV A\

g §

14



EP 0 851 723 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP97/01991

A. CLASSIFICATION OF SUBJECT MATTER
Int. C1® HO5K3/34

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation hed (classification system followed by classification symbols)

Int. C1® HO5K3/34

Documephtion searched other than minimum documentation to the extent that such
Jitsuyo Shinan Koho 1926 - 199
Kokai” Jitsuyo Shinan Koho 1971 - 199
Toroku Jitsuyo Shinan Koho 1994 - 199

documents are included in the fields searched
9 Jitsuyo Shinan Toroku
7

Koho 1996 - 1997

Electronic data base consulted during the intcrnational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Japanese Patent Office

Facsimiie No. Telephone No.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP, 60-171784, A (Sony Corp.), 1, 2, 4, 6
September 5, 1985 (05. 09. 85),
Page 4, lower right column, line 13 to page 5,
upper right column, line 4 (Family: none)
X JP, 7-162143, A (Nippon Avionics Co., Ltd.), 1, 3, 5
June 23, 1995 (23. 06. 95),
Par. No. (0017); Fig. 6 (Family: none)
X JP, 2-173725, A (Seiko Epson Corp.), 1, 2, 4, 6
July 5, 1990 (05. 07. 90),
Page 2, upper left column, line 16 to lower
right column, line 2 (Family: none)
X |Jp, 7-273145, A (NEC Kansai, Ltd.), 1, 2, 4, 6
October 20, 1995 (20. 10. 95),
Column 3, line 16 to column 4, line 27
(Family: none)
X JP, 4-247683, A (NEC Corp.), 1, 2, 4, 6
September 3, 1992 (03. 09. 92),
Further documents are listed in the continuation of Box C. D See patent family annex.
. Special gories of cited d “™ La‘ler ‘nd pub ﬂ L "-f;!l:he' e i h. fili::gddateo:’pﬁori(‘);
wian 4 fini X L . ti ict with 1 icati t cited to understa
A" documentdefingthe genrnl st the rt which s ok considored 45484 80 i conflc i e appicain bt i 0 unrsan
“E” earlier document but published on or after the international filing date  “X" g::::g:;!d 0: gc::izl:l::“;t an e(;l‘uh:l c:'ed w‘il.wolve o z?’:::hl:
T . : " N N 1
“L :iczzm';m which “:;z throw d‘.’"b"d:.: 2?““7 claim(s) or :Tf:,h:' stop when the document is taken alone
special reason (as speefﬁed) . “Y” d of particular rel ; the claimed i cannot be
“O" document referring 0 an oral disclosure, use, exhibition or other considered 10 involve an inventive siep when the document is
means combined with one or more other such such
“P"  document publisbed prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
August 21, 1997 (21. 08. 97) September 2, 1997 (02. 09. 97)
Name and mailing address of the ISA/ Authorized officer

Form PCT/ISA/210 (second sheet) (July 1992)

15




EP 0 851 723 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP97/01991

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(Claim 1) (Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

16




	bibliography
	description
	claims
	drawings
	search report

